High-throughput gas sensing screening of surface-doped In(2)O(3).
The effect of various surface doping elements on the electrical and gas sensing properties of indium(III) oxide thick films sensors was investigated by means of high-throughput impedance spectroscopy (HTIS). Some doping elements lead to changes in both the conductivity in air as well as in the gas sensing properties towards oxidizing (NO(2), NO) and reducing (H(2), CO, propene) gases. Correlations between the sensing and the electrical properties in reference atmosphere indicate that the effect of the doping elements can be ascribed to an influence on the oxidation state of the metal oxide surface rather that to an interaction with the respective testing gases. An equation for the description of the temperature-dependent conductivity in air and nitrogen is proposed to describe the oxidation state of the metal oxide surface taking into account sorption of oxygen. Furthermore, a model associating the sensing properties and the oxidation state of the surface layer of the metal oxide based on oxygen spillover from doping element particles to the metal oxide surface is introduced.